Parkinson patient fibroblasts show increased alpha-synuclein expression.
Parkinson's disease (PD) is a neurodegenerative movement disorder of advanced age with largely unknown etiology, but well documented tissue damage from oxidative stress. Increased alpha-synuclein (SNCA) expression is known to cause a rare form of PD, early-onset autosomal dominant PARK4. We have previously shown that loss-of-function mutations of the mitochondrial kinase PINK1 which cause the early-onset recessive PARK6 variant result in oxidative damage in patient fibroblasts. We now investigated the molecular chain of events from mitochondrial dysfunction to cell death which is largely unknown. Primary skin fibroblast cultures from patients were analysed for gene expression anomalies. In G309D-PINK1 patient fibroblasts, mainly genes regulated by oxidative stress, as well as genes encoding synaptic proteins such as SNCA showed altered expression. The induction of SNCA was also observed in control fibroblasts with knock-down of PINK1. The induction of SNCA expression was found to constitute a specific disease biomarker in sporadic PD patient fibroblasts. To understand the mechanism of this induction, we exposed control fibroblasts to oxidative, proteasomal and endoplasmic reticulum stress and were able to trigger the SNCA expression upregulation. Our data indicate that loss-of-function of PINK1 leads to enhanced alpha-synuclein expression and altered cell-cell contact. Alpha-synuclein induction might represent a common event for different variants of PD as well as a PD-specific trigger of neurodegeneration. We propose that the expression changes described might potentially serve as biomarkers that allow objective PD patient diagnosis in an accessible, peripheral tissue.